Does personality affect earnings? If so, are there gender differences in personality that explain part of the gender wage gap? We use survey data collected from over 2,600 Russian employees between 2000 and 2003 to evaluate the impact on earnings of two personality traits: locus of control (Rotter 1966) and challenge-affiliation (Hill et al. 1985) . We find that gender differences in personality traits are significant. Men are more likely to exhibit an internal locus of control and need for challenge, while women are more likely to exhibit an external locus of control and need for affiliation. Moreover, there are differences in the effect of personality on earnings by gender -women's earnings are affected by personality, while men's earnings are not. Among participating employees in our study, the "unexplained" portion of the gender wage gap falls by as much as 12% when personality traits are included.
Introduction
There is a substantial interest to the problem of gender earnings gap in the economic literature. The issue has been studied in application to many countries, and a common feature of these studies is the rather large difference in earnings of men and women (see Blau 1998 , Gunderson 1989 , Jarrell and Stanley 2004 , Newell and Reilly 2001 for the surveys and recent trends). Wage decomposition analysis performed in these studies shows that part of the earnings gap can be explained by differences in cognitive abilities and observed productivity characteristics, such as work experience and education. However, a significant portion of the gap remains unexplained and is usually attributed to sex discrimination.
An alternative interpretation of the unexplained earnings gap involves a failure to account for non-cognitive productivity factors that affect earnings, motivation and personality 1 being important examples. Linkages between personality traits and labor market performance measures are well-established, whether performance is measured by earnings (Andrisani 1977 , Bowles et al. 2001a 2001b , Duncan and Morgan 1981 , Dunifon and Duncan 1998 , Filer 1981 , Goldsmith et al. 2000 , Mueller and Plug 2004 , Nyhus and Pons 2004 , Osborne 2000 , employment (Baum et al. 1986 , Goldsmith et al. 1996 , entrepreneurial talent (Hansemark 2003 , Mueller 2004 , productivity (Barrick and Mount 1991 , Coleman and DeLeire 2003 , Kirkcaldy et al. 2002 , Mitchell et al. 1975 , Salgado 1997 , or promotions (Bowles et al. 2001a , Judge et al. 1999 ). The two specific personality traits that have consistently been linked to differences in a variety of performance measures are locus of control, 2 and the need for challenge or affiliation.
Locus of control (LOC) refers to one's perception of the relationship between one's behavior and its consequences (Rotter 1966) . Individuals who believe that the outcomes they experience are consequences of their own behavior, ability or effort are defined as exhibiting an internal LOC.
1 There appears to be a discrepancy in the psychology and economics literatures in the wording used to capture noncognitive abilities or characteristics, especially with regard to the use of personality, personality traits, and attitudes. Among psychologists, personality encompasses a wide variety of personality traits, and is established relatively early in life, remaining stable over time. Attitudes -mental or emotional "positions" or "states"-tend to be viewed as less enduring and more singular in nature than personality. Economists tend to use attitudes to designate all non-cognitive traits.
2 A large literature based on surveys conducted in Australia, Britain, Germany, Japan, and the U.S. documents a strong relationship between locus of control (LOC) and a variety of work-related characteristics: motivation, effort, productivity, job satisfaction, experience with unemployment, job-related stress, feelings of job insecurity, entrepreneurship, supervisory style, participation in teams, and responses to particular management techniques. See, for example, Andrisani (1977 Andrisani ( 1981 , Bandura (1989) , Coleman and DeLeire (2003) , Garson and Stanwyck (1997) , Goldsmith et al (1996) , Hansemark (2003) , Kirkcaldy et al (2002) , Mitchell et al (1975) , Seligman (1975) , Skinner et al (1998) , Spector (1982) . rather scarce. Two recent studies focus explicitly on whether gender differences in personality as measured by characteristics (traits) included the Five-Factor Model 4 contribute to gender differences in earnings. Nyhus and Pons (2004) test the extent to which certain personality characteristics are rewarded in the labor market in order to assess the contribution of personality differences to the unexplained variance in earnings. Using a large sample of the Dutch population, they find gender-specific returns associated with personality characteristics. Mueller and Plug (2004) use data from a longitudinal survey of U.S. high school graduates to estimate the effect of personality on male-female earnings. They find: (1) significant gender differences in personality characteristics; (2) overall, the impact of personality on earnings is comparable to the impact of differences in cognitive ability -significant but not large; (3) particularly important are the gender-atypical traits.
Why does it matter if gender differences in personality contribute to differences in earnings? Including personality along with standard demographic characteristics and human capital variables in determinants of wage variation may help to explain a greater portion of the unexplained component of wage variation (Bowles et al. 2001 , Earl 1990 , as well as the unexplained differences in earnings between men and women. It may also permit assessments of which personality traits matter most to earnings (or job satisfaction, job performance), and whether this varies by gender, sector, or occupation. Such information is useful for employees in their job search efforts -what characteristics make for a good job match? Such information is useful to employers interested in a good job match, high job satisfaction, low labor turnover, and good job performance of their employees. Such information is useful for policy makers who are interested in reducing the gender wage gap.
We investigate the impact of gender differences in personality on gender differences in earnings using Russian data. There is a solid evidence of the large gender earnings gap in Russia (see Arabsheibani and Lau 1999 , Clarke 2002 , Deloach and Hoffman 2002 , Gerry et al. 2004 , Glinskaya and Mroz 2000 , Jovanovic and Lokshin 2004 , Linz 1995 , Newell and Reilly 1996 , Newell and Reilly 2001 , Ogloblin 1999 , Reilly 1999 , Satre-Ahlander 2001 .
Moreover, a significant portion of this gap cannot be explained by differences in accumulated human capital and other observed characteristics (Arabsheibani and Lau 1999, Gerry et al. 2004, 4 The Five-Factor Model is a grouping of nearly two thousand items into five clusters or categories: Neuroticism, Extroversion, Openness to Experience, Agreeableness, Conscientiousness McCrae 1992, Goldberg 1992 ). Glinskaya and Mroz 2000 , Newell and Reilly 1996 , Ogloblin 1999 . We hypothesize that a portion of the unexplained differential may be explained if personality is included in the earnings specification, where the considered personality traits are LOC and C-A. Unlike most previous studies, which focus on differences in experience and educational qualifications, we consider the role of personality characteristics in explaining the gender differences in earnings.
Based on the existing literature, we develop six hypotheses regarding gender differences in personality and earnings. Our first two hypotheses focus on gender differences in personality traits:
H1: Men are more likely than women to be internal.
H2: Men are more likely than women to exhibit a need for challenge.
Our second two hypotheses focus on personality differences and earnings:
H3: Individuals with an internal LOC are more likely to have higher earnings than individuals with an external LOC.
H4: Individuals who exhibit a need for challenge are more likely to have higher earnings than those who exhibit a need for affiliation.
Because our primary objective is to assess the influence of gender differences in personality on gender differences in earnings, we consider the following two hypotheses:
H5: Gender differences in personality contribute to gender differences in earnings.
H6: The unexplained component of wage variation is reduced when personality traits are included.
Our investigation of the impact of gender differences in personality on gender differences in earnings is divided into six parts. Section 2 provides an overview of the survey and briefly describes the data used to test our hypotheses. Section 3 explains how we construct the measures used to capture the two personality traits employed in our analysis: locus of control (LOC), and need for challenge or affiliation (C-A). Here we also provide the descriptive analysis of gender differences in personality. In section 4 we examine the relationship between personality and earnings using the descriptive and regression analyses. Section 5 explains how we assess gender differences in earnings due to gender differences in personality by employing Oaxaca-BlinderNeumark earnings gap decomposition and presents the resulting estimates. Section 6 offers concluding remarks.
Data
We utilize survey data collected from over 2,600 Russian employees to investigate the relationship between personality traits and earnings. The first employee survey was conducted in Taganrog, a port city on the Azov Sea and formerly a "closed" city, has been identified by Soviet and Russian researchers as the "average" or "typical" city -the Peoria of Russia and the former Soviet Union (Grushin 1980 , Chichilymov 1995 , Rimashevskaya 1997 . Located in the Rostov-on-Don region, Taganrog's current population is about 300,000. We thank Anatoly Nepomnyshy for assistance with data collection. located in Rostov, and three in Azov. Rostov, located on the Don River and about 60 kilometers from Taganrog, has a current population of about 1 million. Azov, also a port city, has a current population of less than 100,000. We thank Inna Petrova for her assistance in coordinating the data collection process in the Taganrog 2002 survey. 9 We thank Inna Maltseva for her assistance in coordinating the data collection and data entry process tor the Ekaterinburg survey. Ekaterinburg, located in the Urals and known as Sverdlovsk between 1924 and 1992, is one of the largest industrial regions in the country. Formerly a "closed" city because of the concentration of militaryrelated production, Ekaterinburg has a current population of 1.5 million. All but four workplaces included in the 2003 survey were located in Ekaterinburg. Polevskoy, where two workplaces were located, is on the outskirts of Ekaterinburg. The two remaining workplaces in the "Ekaterinburg survey" were located in Chelyabinsk and Tomsk. Chelyabinsk, with a current population of 1.2 million, like Ekaterinburg is a major industrial center (metallurgy, steel pipe, farm and military vehicles) in the Urals and also was formerly a "closed" city. Tomsk, located in Western Siberia and once known for its gold mining, has a current population of 480,000 people.
sample of Russian households, document dramatic differences in work experiences and opinions between individuals in the agricultural and non-agricultural sectors (Petrin 2004 , Mroz et al. 2002 . More generally, RLMS data also document significant rural-urban differences in work experiences and opinions. Given the rural-urban composition of the regions participating in our survey -urban residents account for 80% of the population of Sverdlovsk region, 73% of the population in Saratov region, and 57% of the population of Rostov region -we anticipate regional differences in attitudes. Regional differences in attitudes and values among Russians, as well as between Russians and other ethnic groups, are well-documented in the political science and sociology literatures that focus on Russia and the former Soviet Union (see Kolsto and Blakkisrud 2004 for a recent literature review). Therefore, when conducting our analyses and reporting our results we utilize "Taganrog1," "Saratov," "Taganrog2" and "Ekaterinburg" for identification purposes (see also footnote 7).
A core set of questions was included in each survey. produced by the workplace. Consequently, for these two surveys, we are able to control for the influence of workplace characteristics -ownership and sector -on our results.
In each survey, the questionnaires were distributed among employees at selected enterprises. When asked to participate in the survey, potential respondents were informed about the confidentiality and anonymity of their participation, and, if they elected to participate, were given the option of choosing not to complete the survey instrument. A detailed description of the data collection process is provided in Linz (2004) . 11 In the Taganrog1 and Saratov surveys, for the set of eleven questions asking participants to identify the relative importance of a particular "reward," workers were asked to evaluate the degree of importance of each item for themselves, while managers were asked to evaluate the degree of importance of the same items for their workers. For the purposes of this analysis, we assume that managers believe their workers desire the same things as they do; that is, we consider the responses of managers to reflect their own attitudes, and do not draw any distinction between managers and workers when creating the attitudes measures. Roughly speaking, the employees participating in our survey were 35-40 years old, had completed the equivalent of some college education, and had worked at their current place of employment for at least 8 years. About 1-in-5 reported experiencing a period of unemployment. Participating employees who held supervisory positions were likely to be male. The female employees participating in the survey earned about 60% of the reported earnings of the male participants. The means and standard deviations for the variables employed in the regression analysis are presented in Table 1 . As seen in the table, age averages vary across samples and by gender. Gender differences also are evident in other variables. Except for Ekaterinburg, women tend to have slightly less years of schooling than men, and on average report longer job tenure, which signals the relatively low mobility among female workers. Evidence on past unemployment experience is mixed.
In Taganrog1, women were less likely to have experienced unemployment in the last five years compared to men, but in the other samples there are either no gender differences (Saratov and Taganrog2) or the difference is in favor of men (Ekaterinburg). Not surprisingly, the proportion of managers is much higher among men than among women in all samples. This suggests that men have a priority in receiving managerial positions, even though they do not seem to have a substantial advantage in terms of education and/or work experience with current employer.
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The workplace data from Taganrog2 and Ekaterinburg show that manufacturing and other businesses are men's preferred sectors, while employment in education and other services is more common for women. Moreover, the proportion of women working in state-owned enterprises is quite high. More than 40 percent of the women participating in the Taganrog2 and Ekaterinburg surveys were employed by state-owned organizations, while the corresponding number for men is only 17 percent. Finally, as seen in Table 1 , the average monthly earnings are everywhere lower for women, and these gender differences are substantial.
Personality traits

Constructing Measures of Personality Traits
We employ two measures of personality traits: (1) locus of control (LOC) -where LOC refers to an individual's personal belief that the events that occur in life are either a result of personal control and effort, or outside forces such as luck (Rotter 1966) , and (2) need for challenge or affiliation (C-A) -where need for challenge is linked to "getting ahead" and need for affiliation is linked to "getting along" (Costa et al. 2001 , Hill et al. 1985 , McClelland et al. 1976 , Twenge 2001 ).
We use ten questions taken from Rotter (1966) to construct the LOC measure designed to reflect an individual's perception of his or her ability to control own life (see Table 2 ). Each question asks respondents to indicate their degree of agreement, where degree of agreement is measured on a 13 Notably, the fraction of persons having supervisory responsibilities is substantially higher in 2002 and 2003 data. This may reflect the differences in sampling procedures by location.
5-point scale, with 1 = "strongly disagree", and 5 = "strongly agree". We construct the internal composite measure by adding up the first five items described in the table, while the sum of items 6 through 10 gives us the external composite measure. Both measures range in score from 5 to 25
points. To ascertain that the items within the constructed variables reliably measure the same characteristic, we compute Cronbach's alpha (see Table 3 ) (Cronbach 1951) . Our results are comparable to those reported in Mueller and Plug (2004) for personality measures and reveal a substantial correlation of the components within each composite measure. Our LOC measure is defined as a difference between the internal and external scores, and ranges from negative 20 to positive 20. Thus, the LOC measure shows to what degree the individual is internal; that is, to what extent s/he perceives success to be determined by personal efforts rather than luck. Table 2 . The components of the LOC and challenge-affiliation measures.
Item No Variable Name Description
Internal:
Becoming a success is a matter of hard work; luck has little or nothing to do with it. 2 DESERVE In the long run, people get the respect they deserve in this world. The other personality measure we consider is need for challenge versus need for affiliation.
When constructing this measure we use four questions where the respondents were asked to evaluate the degree of importance of the suggested items according to a 5-point scale, with 1 = "not important at all", and 5 = "extremely important". The items are listed in Table 2 and are similar to the ones used by Hill et al. (1985) . Items 11 and 12 measure the need for achievement, and their sum gives the composite challenge measure, which ranges from 2 to 10. Items 13 and 14 evaluate the desire for friendly attitude of co-workers and when added up together give the composite affiliation measure, which also ranges from 2 to 10. Our challenge-affiliation (C-A) measure is obtained by taking the difference between challenge and affiliation, and thus, ranges from negative 8 to positive 8. The reliability measures (Cronbach's alpha) are reported in Table 3 . Our reliability measures for challenge and affiliation are similar to the ones reported by Hill et al. (1985) , while for the composite C-A measure they are slightly lower.
Gender Differences in Personality
Are there gender differences in the response patterns among our participants in the two personality traits used in this analysis? Table 4 reports mean responses for the items used in constructing our LOC and C-A composite measures. As seen in Table 4 , differences in the mean scores for male and female workers are relatively small for each component of the LOC and C-A composite measures.
Albeit small, when combined together, the overall pattern reveals important disparities. First, the mean of the composite internal measure is higher for men in all four samples, and this gender difference in response patterns is statistically significant in Taganrog1 and Ekaterinburg. Second, women tend to score higher on the external measure: the estimates indicate positive and significant differences between women's and men's mean external scores in three of the four samples (Taganrog1, Taganrog2, Saratov). We find that, among the participating employees in our study, means of the composite LOC measure are everywhere higher for men. The difference is significant at 1 percent level in Taganrog1, Saratov, and Ekaterinburg. This finding implies that in our samples men tend to be more internal than women.
Standard deviations in parentheses. For the challenge-affiliation measure the picture is somewhat less clear. In Table 4 , the mean challenge score is significantly higher for men in Taganrog2, while gender differences are insignificant in the other three samples. The means for affiliation are everywhere higher for women, with results being significant in Taganrog1, Taganrog2 and Saratov. The average challengeaffiliation scores are slightly larger for men in all samples; however, the gender difference is statistically significant only in Taganrog2. 14 Based on these findings, we conclude that there is only a weak evidence of women having less need for challenge compared to men.
Why would men and women differ in their personality traits? Putrevu's (2001) women. All this may explain the gender differences in personality, which we observe.
Personality and Earnings
To assess the influence of personality on earnings, we first examine earnings differences by personality trait. To do this we define groups of individuals based on their answers to the locus of control (LOC) and challenge-affiliation (C-A) questions described in Table 2 . "Internals" are those for whom the composite internal score is larger than the composite external score; the opposite is true for "externals." Individuals with an internal score equal to the external score were assigned to a separate group, called "neither." Similarly, we group workers based on the challenge-affiliation (C-A) measure. That is, an individual is assigned to "challenge" if their challenge score is greater than their affiliation score, and s/he is assigned to "affiliation" if their affiliation score is greater than their challenge score. In "neither," the affiliation and challenge scores are equal. Table 5 presents the distribution of our survey participants by personality trait and location.
For locus of control, the participating employees are relatively equally split between internals and externals, with about ten percent scoring equally on the two measures (neither). For challengeaffiliation, at least one-third of the participating employees score the same on both the challenge and the affiliation composite measure (neither). About twice as many participants exhibit a need for affiliation, in comparison to those who exhibit a need for challenge. Table 6 reports the mean earnings of workers by gender and personality trait: Table 6a focuses on LOC, Table 6b focuses on C-A. The distribution of workers by LOC (Table 6a) shows that in all samples the proportion of "internals" is larger for men, and the proportion of "externals" is larger for women. This is consistent with the results of Section 3 and findings of other studies (e.g. Costa et al. 2001 ) that men tend to be more internal than women. Moreover, the data reveal a strong positive correlation between the LOC and earnings for women in both Taganrog1 and Saratov, and for men in Ekaterinburg. In almost all other sub-samples, individuals with an internal LOC have higher wages than individual with an external LOC, but the differences are not statistically significant. 15 We interpret this result as evidence in support of the internal-external hypothesis:
individuals with an internal LOC have, on average, higher earnings than do individuals with an external LOC. 15 The only group where being "internal" is associated with lower earnings is male workers in Taganrog (2000) data, but the difference in mean earnings there is nearly zero and certainly not statistically significant.] With regard to our C-A measure (see Table 6b ), we observe that a large number of respondents have equal challenge and affiliation scores. Still, among men, the fraction of respondents who report strong preference for challenge is greater than among women. The comparison of mean earnings shows that, in Taganrog2 and Ekaterinburg, women with greater need for challenge have significantly higher mean earnings than women with revealed need for affiliation (see Table 6b ). In all other sub-samples, the differences in earnings by challenge-affiliation are statistically insignificant. Surprisingly, men in Saratov, Taganrog2, and Ekaterinburg tend to earn less if they report a greater need for challenge, although the result is not statistically significant. One possible explanation for the observed negative relationship is that men who report preference for challenge are disadvantaged in some other way (for instance, if they have fewer years of schooling or were more likely to have experienced unemployment in recent years). To estimate the net effect of challenge-affiliation on earnings we need to control for other factors, and we implement this type of analysis by means of multivariate regression.
Specification of Earnings Equation
To estimate the effect of personality traits on earnings, we consider a usual semi-logarithmic model for earnings:
where W ln is the logarithm of monthly earnings, X is a row vector of productivity characteristics, β is a column vector of coefficients and u is the error term. In the vector of observed worker characteristics, X, we include both the LOC and challenge-affiliation measures, where LOC is defined as a difference between internal and external scores and C-A is defined as a difference between challenge and affiliation scores. Both measures are standardized; that is, both LOC and C-A scores are measured in standard deviations from their sample means. We hypothesize that individuals with an internal LOC and preference for challenge receive higher earnings than individuals with an external LOC and preference for affiliation. So, given the way LOC and C-A are defined, the coefficients on both measures should be positive.
To estimate the effect of personality on earnings, we must hold all other contributing factors constant. Typically, these factors include work experience and measures of skills. Because actual labor market experience is not available in our data, we use age (AGE) and age-squared (AGE2) to proxy for work experience. We expect to find a positive coefficient on AGE -more experienced workers receive higher earnings -and a negative coefficient on AGE2 -the effect of additional experience on earnings diminishes as more experience is acquired. To proxy for skill, we use two variables: years of schooling (YREDUC) is included to capture the effect of formal education, and to control for the firm-specific human capital, we use job tenure (TENURE) and job tenure-squared (TENURE2), where TENURE is measured in years at the current workplace. We expect a positive coefficient on YREDUC and TENURE, and a negative coefficient on TENURE2. We include a dummy variable for managers (DMGR) since earnings are likely to be higher if an individual has supervisory responsibilities. Moreover, whether one holds a supervisory position is likely to be related to LOC and C-A.
Earnings are likely to be influenced by past job interruptions, such as job change (voluntary) or job loss (involuntary). Keith and McWilliams (1995) , and others find that if a worker quit his or her job voluntarily, this is usually associated with a search for a better job match, so earnings are likely to be higher after re-employment. On the other hand, if the job separation was involuntary, earnings are likely to fall. To capture both effects, we include the number of times the respondent changed jobs during the last five years (CHGJOB) and a dummy variable equal to one if the respondent was unemployed for more than two weeks during the last five years (UNEMPLY). We hypothesize that long spells of unemployment are usually associated with involuntary job separations, so the effect of past unemployment on earnings should be negative. At the same time, the impact of job change, net of the unemployment effect, should be positive, since job change without intervening unemployment is likely to be voluntary. Most importantly, if either the decision to change jobs or past unemployment experience are correlated with an individual's personality (for instance, if employees with internal LOC change jobs more often), then omitting these variables in log-earnings regressions will produce inconsistent estimates for the effects of personality measures on earnings, which might lead us to incorrect conclusions. Therefore, it is important to control for these factors.
We think it is possible that personality may influence the choice of occupation or workplace.
For example, jobs that provide more opportunities for demonstrating initiative might be more attractive for individuals with an internal LOC and need for challenge. Jobs that provide more opportunities for initiative are less likely to be found in manufacturing (relative to services and trade), and more likely to be found in the private sector (relative to the state sector). Given this possibility, and given the data constraints we face, in our regression we control for sector and type of ownership whenever possible. We construct a dummy variable equal to one for state-owned organizations, and we construct a dummy variable for each of the following sectors: manufacturing, retail, other business, education, and other services.
We must also note the reverse causality problem usually discussed in studies on labor market outcomes and personality (Goldsmith et al. 2000 , Bowles et al. 2001 . In particular, the relationship between earnings and personality may go in both directions. On the one hand, individual initiative on the job is usually associated with higher productivity and earnings. On the other hand, attitudes and personality traits themselves may be influenced by the size of the reward a worker receives.
However, we believe that this issue is unlikely to arise in our situation. Numerous studies find that personality traits are formed relatively early in life, and although they may change, these changes take time, and are less likely to occur later in life. 16 We measure personality traits and earnings at the same moment in time, and current traits are likely to be determined by past, rather than current, earnings. Therefore, we treat personality traits as predetermined and hence, contemporaneously exogenous in our log earnings equations.
Regression results
The OLS estimates for the log earnings equations are reported in Tables 7, 8 and 9. For each location, the tables display estimates for the pooled, men's, and women's sub-samples, both with and without personality measures as explanatory variables. Here, we focus our comments on the results by gender and discuss the models with personality measures. The estimates for the pooled samples and specifications without personality are discussed below, when we discuss the earnings gap decomposition. Since information on ownership type and sector is unavailable for Taganrog1 and Saratov, our first specification omits these variables. For Taganrog2 and Ekaterinburg, we are able to include the ownership and sector dummies, and thus present results for this specification in Tables 8   and 9 .
As can be seen from the tables, while age has no significant effect on earnings of men and women in Taganrog1, or on earnings of men in Saratov, we do observe the usual concave ageearnings profile in the other sub-samples: the coefficient of AGE is positive, and the coefficient on AGE2 is negative (Table 7) . The return to experience with current employer (TENURE) is not significantly different from zero in most samples and sometimes is even negative. This might have happened because workers with longer tenure were likely to be on the same jobs since the early 1990s. During the transition to a market-oriented economy, the reallocation of labor resources leads to higher wages for more productive workers, so employees with greater potential were likely to move to the enterprises in the growing private sector. Correspondingly, those who stayed at their old jobs were either less productive or were equally productive but missed opportunities for earnings advancement. This explanation also fits with the results for our CHGJOBS variable. The coefficient on CHGJOBS is usually positive, although it is rarely statistically significant. However, the effect of past unemployment experience (UNEMPLY) is negative, implying that involuntary job separations were likely to result in lower earnings. Returns to education (YREDUC) are positive in all specifications. The highest rate of return is observed for Taganrog1 men, where one more year of schooling increases their monthly earnings by approximately 8 percent (Table 7) . However, the return to schooling is not significantly different from zero for men in Saratov (Table 7) , and men in Ekaterinburg (Table 9) , nor is it significant for either men or women in Taganrog2 (Table 8) . Having supervisory responsibilities (DMGR) is always associated with higher earnings for both men and women. With the exception of Taganrog2 (Table   8) , women enjoy a greater increase in earnings due to holding managerial positions than men. The gain in earnings is particularly large in Taganrog1 (Table 7) , where women with supervisory responsibilities earn approximately twice as much as women without supervisory responsibilities, and the gain is only slightly smaller for men.
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Turning to personality measures, we see that the effect of personality on earnings tends to vary by personality trait (LOC versus C-A), and tends to be stronger for women than for men. For example, among Taganrog1 and Saratov participants (Table 7) , the coefficient on LOC is positive and highly significant for women, but not for men. If a woman has an LOC score which is one standard deviation larger than the average LOC score in the sample, then her monthly earnings increase by more than 10 percent. This means that, holding other factors fixed, being more internal leads to higher earnings for the women participating in the Taganrog1 and Saratov surveys. The story is different for the individuals in Taganrog2 (Table 8) and Ekaterinburg (Table 9 ). When we do not control for the sector and ownership type, LOC is insignificant for men in Taganrog2, and for both men and women in Ekaterinburg. LOC has a positive effect on earnings of women in Taganrog2, but this effect is only marginally significant and its magnitude is twice smaller than in Taganrog1 or Saratov.
In contrast, challenge-affiliation is statistically insignificant in both Taganrog1 and Saratov (Table 7) . However, C-A is important for women in Taganrog2 (Table 8) and Ekaterinburg ( Table 9 ).
The coefficient on C-A is positive and marginally significant for women in Taganrog2, and it is positive and highly significant for women in Ekaterinburg. For women in Ekaterinburg, having a challenge-affiliation score which is one standard deviation greater than the sample average leads to an almost five percent increase in earnings; for women in Taganrog2, the increase is slightly greater than two percent. Thus, female participants in Taganrog2 and Ekaterinburg tend to have higher earnings if they demonstrate stronger need for challenge. Interestingly, the challenge-affiliation measure has a small negative impact on men's earnings in Taganrog2 and Ekaterinburg, even after we control for other factors. Since the effects are far from being significant, we can conclude that in these samples there is basically no influence of personality on earnings among men.
Including the sector and ownership dummies in the specifications for Taganrog2 (Table 8) and Ekaterinburg (Table 9 ) causes the magnitudes of the coefficients for both personality measures to change, which means that these personality traits are correlated with workplace characteristics. The presence of such correlation implies that we should include ownership and industry controls in the earnings equations if we want to obtain the net effect of personality on earnings. As seen in Table 8, after adding these controls, the LOC coefficient in Taganrog2 sub-sample goes up by almost 40 percent, while the coefficient of the challenge-affiliation measure decreases almost by half. In the Ekaterinburg sub-sample (Table 9) , the LOC and C-A coefficients change in the opposite way: the effect of LOC drops to zero, and the coefficient on C-A rises by nearly 70 percent. Both personality traits are still insignificant for men. Importantly, we can conclude that, even after controlling for the industry and ownership type, the personality measures have a significant positive effect on women's wages.
Discussion of results. We find that men and women participating in the surveys differ in their personality traits: men, on average, are more internal and exhibit more need for challenge than women. Both the descriptive and regression analyses of earnings show that individuals with an internal LOC and preference for challenge are those with higher earnings, although this result is statistically significant for only some groups of workers. Moreover, the average monthly earnings of women are substantially lower than those of men; the ratio of the average women's earnings to average men's earnings ranges from 0.6 to 0.67, depending on location (see Table 1 ). 18 Moreover,
given the relationship between personality and earnings documented above and elsewhere in the literature, we should expect our results to differ when including personality traits in the specification.
The earnings difference is driven in part by the fact that women are less likely than men to exhibit an internal LOC and less likely than men to demonstrate a need for challenge.
To find out what part of the gender earnings gap is due to gender differences in personality, we apply the Oaxaca-BlinderNeumark decomposition technique as described in the next section.
Gender Earnings Gap Decomposition
Methodology
To calculate how much of an impact gender differences in personality have on gender differences in earnings, we base our estimation strategy on the decomposition method proposed by 18 Our results are slightly lower than results reported in studies using RLMS data. Ogloblin (1999) , for example, reports the ratio of 0.67 for Newell and Reilly's (2001) estimate is 0.695 using 1996 RLMS data. This discrepancy may be either due to specific economic conditions in the locations covered by our data or due to general economic trends in Russia's transition economy. Ogloblin (1999) argues that the gender earnings gap is usually larger in market economies compared to the centrally-planned economies. Therefore, we expect the earnings ratio in Russia to increase over time, as transition progresses. Oaxaca (1973) and Blinder (1973) . Specifically, the gender earnings differential is defined as a difference in the average log earnings of men and women:
Here W ln is the average natural logarithm of monthly earnings, X is a vector of average worker characteristics that affect productivity, and subscripts m and w are for men and women, respectively.
The vector of coefficients m β is obtained from the ordinary least squares (OLS) regression of men's log earnings ( m W ln ) on their observed characteristics (X m ), and w β is a similar set of coefficients for women. As suggested by Oaxaca (1973) and Blinder (1973) , the differential can be decomposed as
In both equations (3) and (4), the first term on the right-hand side represents the explained difference in earnings, or the earnings gap due to differences in the observed characteristics of workers, such as education, work experience, and personality. The second term represents the unexplained part of the earnings differential. Since the nature of this remaining differential is not known, it is usually attributed to gender discrimination. The important difference between equations (3) and (4) comes from the underlying assumptions used in these models. Equation (3) assumes that the "correct" or "nondiscriminatory" vector of coefficients, which would prevail in the absence of discrimination, is the vector of coefficients from the OLS regression for men. On the other hand, in equation (4), coefficients from women's regression define the nondiscriminatory wage structure.
Since neither of the two extremes seems to be plausible, several studies proposed extensions to the Oaxaca-Blinder decomposition. In these alternative approaches, the nondiscriminatory wage structure is represented by the coefficients lying somewhere in between m β and w β . Reimers (1983) uses the coefficients, which are the weighted sum of m β and w β with the weight equal to one-half. Cotton (1988) suggests choosing the weights equal to the share of the corresponding group in the population. Another approach is discussed in Neumark (1988) and Oaxaca and Ransom (1994) , who
show that the coefficients describing nondiscriminatory wage structure can be estimated by the OLS log earnings regression on the pooled sample of men and women.
Incorporating the extensions described above, the decomposition equation can be written as
In this specification, β are the coefficients in the nondiscriminatory setting, and the first term on the right-hand side is the explained part of the earnings gap. The last two terms on the right-hand side measure the difference in earnings due to discrimination: the second term interpreted as men's advantage, and the third term interpreted as women's disadvantage.
In this study we employ the wage gap decomposition described by equation (5), and we choose β being the coefficients from the log earnings equation for the pooled sample, as in Neumark (1988) and Oaxaca and Ransom (1994) . This approach is least restrictive because it does not require that β be determined from the coefficients in men's and women's equations. Moreover, since our main interest lies in studying the composition of the explained part of earnings differential, we will not spend much time discussing the discriminatory component of the earnings gap. Our main question is whether gender differences in personality explain a significant part of the earnings differential.
We note that men are under-represented in our data in all samples. As seen in (Rosstat, 2002) . Since this difference is important in estimating the nondiscriminatory wage structure, we use analytical weights in the pooled regressions to correct for the discrepancies between the samples and population characteristics.
Earnings Gap Decomposition Results
The results of the gender earnings gap decomposition are reported in Table 10 . The data reveal several reasons for the observed gender differences in pay. Women's earnings are generally lower because of unfavorable age structure and often because they have too many years of experience with current employer. In Ekaterinburg, the average years of tenure is slightly lower for women than for men, so in this sample women gain an advantage due to this factor, although the gain is very small. In both Taganrog1 and Saratov, as well as in Taganrog2, women's earnings are lower than those of men because here women on average have fewer years of schooling. In all samples the loss in women's earnings due to the lower probability of having supervisory responsibilities is quite large. In Taganrog1 we observe a noticeable narrowing of the gender earnings gap because of fewer cases of past unemployment experience among women. The opposite is true for Ekaterinburg, where the incidence of unemployment was more common for women than for men. Moreover, women suffer a small disadvantage due to the relatively low average number of job changes, and a substantial loss in earnings because of the unfavorable characteristics of their work places.
Table10. Decomposition of the gender earnings differential by location. Returning to one of the main questions of this study, do differences in personality explain the differences in pay by gender, we can see from Table 10 that, indeed, differences in attitudes explain part of the earnings differential. Specifically, since women on average are less likely to be internal, their earnings are lower than earnings of men. The gender differences in desire for challenge have a similar effect. Women on average have greater need for affiliation and less need for challenge compared to men, and since the preference for challenge is rewarded in the labor market, men tend to have higher earnings than women.
The part of the differential explained by the differences in personality varies by sample.
However, in all four samples, the addition of the personality measures in the specification leads to a notable reduction in the unexplained part of the gender earnings differential, especially in Taganrog1
and Saratov. If we consider decomposition based on the regressions without ownership and sector controls, we can see that, after incorporating the personality measures in earnings equations, the unexplained component decreases by 12 percent in Taganrog1, 10 percent in Saratov, 8 percent in Taganrog2, and 2 percent in Ekaterinburg. In the extended models with ownership and sector controls, the reduction in the unexplained component is about 4 percent in Taganrog2, and 3 percent in Ekaterinburg.
Importantly, even when controlling for all available productivity factors, these factors explain only a limited part of the observed earnings differential. Differences in worker characteristics account for 45 percent of the gap in Taganrog1, 28 percent of the gap in Saratov, 56 percent of the gap in Taganrog2, and 38 percent of the gap in Ekaterinburg (in the last two samples the models with ownership and sector controls were considered). Thus, a substantial part of the gap remains unexplained, suggesting that there are other factors, including discrimination, which are also important for determining the differences in pay for men and women.
Concluding Remarks
Our findings regarding gender differences in personality traits match those routinely reported:
among the participants in our survey, men tended to exhibit an internal locus of control and need for challenge, while women tended to exhibit an external locus of control and need for affiliation. In terms of the impact on earnings, neither locus of control nor challenge-affiliation influenced the earnings of the male workers participating in our survey. Earnings of the female participants were influenced by personality traits, however. Women who exhibited an internal locus of control tended to earn more, as did women who exhibited a need for challenge. Including these two personality traits in our wage regressions reduced the unexplained portion of the gender wage gap by as much as 12 percent.
